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Abstract: Indirect measures have been used for the assessment 
of food preferences. These measures are indirect in the sense 
that the researcher does not ask a participant directly for his food 
preference, but derives his preference from a behavior. Typically, 
the affective priming paradigm and the Implicit Association Test 
have been used. The relevant processes in these paradigms are 
relatively automatic. One of the advantages of these paradigms is 
that responses are less likely to be infl uenced by socially desirable 
response tendencies and do not rely on the participant’s intro-
spection. This paper provides an overview of research about rela-
tively automatic associations with food in general and specifi cally 
for anorexia nervosa patients, dieters, and obese people. Multiple 
studies suggest that these paradigms can uncover food likes and 
dislikes. In most studies, no differences in food preferences were 
found between obese and lean people, or between restrained 
and unrestrained eaters. Possibly there simply are no group differ-
ences in automatic food associations. Alternatively, the employed 
indirect measures are not sensitive enough to detect truly existent 
differences. Interestingly, it was found that anorexia nervosa pa-
tients displayed a reduced sensitivity to the palatability of foods. 
Another interesting fi nding is that the presence of an immediate 
food related context infl uenced the automatic food associations. 
For now, the use of indirect measures in explaining differences 
between obese and lean people, and restrained and unrestrained 
eaters, does not seem a very viable approach. It might be for a 
clinical disorder such as anorexia nervosa.
Zusammenfassung (Redaktion): In diesem Beitrag wird gezeigt, 
wie das Verhalten der Verbraucher bei der Auswahl von Lebens-
mitteln auf indirekte Weise erfasst werden sollte. Dies Verfahren 
ist insofern indirekt, als der Projektleiter den jeweiligen Proban-
den nicht direkt danach befragt, welche Lebensmittel er bevor-
zugen würde, sondern dies aus dessen Verhalten ableitet. Grund-
sätzlich wurden dabei das „affective priming paradigm“ und der 
„Implicit Association Test“ eingesetzt. Die relevanten Prozesse er-
folgen bei diesen beiden Paradigmen relativ automatisch; einer 
ihrer Vorteile ist es, dass die Reaktionen der Probanden weniger 
durch gesellschaftlich wünschenswerte Tendenzen beeinfl usst 
werden und sich nicht durch eine etwaige Selbsterkenntnis der 
Probanden begründen lassen. Es werden Untersuchungen vor-
gestellt, die sich generell mit den mit Lebensmitteln verbunde-
nen Assoziationen befassen und im Besonderen mit denen von 
Magersüchtigen, Übergewichtigen und Personen, die sich bei 
der Nahrungsaufnahme bewusst beschränken. Verschiedene 
Studien scheinen zu suggerieren, dass mit diesen Paradigmen 
die Vorliebe für bestimmte Lebensmittel bzw. ihre Ablehnung 
ermittelt werden kann. In den meisten Studien unterschieden 
sich die Präferenzen für bestimmte Lebensmittel nicht bei über-
gewichtigen und schlanken Personen oder bei Personen, die sich 
bei der Nahrungsaufnahme bewusst beschränkten, und solchen, 
die sich nicht an solche Regeln hielten. Möglicherweise gibt es 
entweder keine gruppenspezifi schen Unterschiede bei den auto-
matisch mit Lebensmitteln verbundenen Assoziationen oder aber 
die angewandten indirekten Messverfahren sind nicht sensitiv 
genug, um tatsächlich bestehende Unterschiede aufspüren zu 
können. Interessanterweise konnte nachgewiesen werden, dass 
bei Magersüchtigen das Gespür für die Schmackhaftigkeit von Le-
bensmitteln weniger ausgeprägt ist. Von Interesse ist auch, dass 
das augenblickliche, auf ein Lebensmittel bezogene Umfeld Ein-
fl uss haben kann auf die automatischen, mit diesem Lebensmittel 
verbundenen Assoziationen. Es zeigte sich, dass die indirekten 
Verfahren derzeit nicht geeignet scheinen, um Unterschiede zwi-
schen den Personengruppen mit verschiedenen Eßgewohnheiten 
erklären zu können. Sie mögen aber hinreichen für die Analyse kli-
nischer Erscheinungsbilder wie zum Beispiel der Magersucht.
1. Introduction: The value of indirect measures for assessing 
food preferences in abnormal eating
Imagine a nice piece of Belgian chocolate! What is your fi rst as-
sociation? It will probably be that it is tasty. Research has shown 
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that a liking for the sensory aspects of food is the most impor-
tant factor determining food choice (Eertmans et al., 2001), 
which suggests that people’s fi rst association with food is likely 
based on the palatability of the food. Now think of an obese wo-
man. What would her fi rst association with that nice piece of 
chocolate be? Probably her fi rst association is ‘tasty’ too, and it 
may be stronger than that of a lean person. Research suggests 
that food palatability is more important for obese people than 
for lean people (Nisbett, 1968; Pliner et al., 1990; Spiegel et al., 
1989), and that the obese have a specifi c preference for high-fat 
foods (e. g. Mela and Sacchetti, 1991; Rissanen et al., 2002). Quite 
the opposite might be true for an anorexia nervosa patient. 
What would her fi rst association be when she imagines that 
piece of chocolate? As Pinel et al. (2000) suggest, palatability 
may be relatively unimportant for anorexia nervosa patients, 
for whom food may have lost its positive incentive value. The 
main question that will be addressed in this paper is whether 
an increased ‘pleasure of food’ at an early stage of cognitive 
processing is related to overeating and obesity, and whether a 
decreased ‘pleasure of food’ at an early stage of cognitive pro-
cessing is related to undereating, anorexia nervosa.
2. Research methodology
An obvious approach to address the central question whether 
overeating is associated with an increased pleasure from 
food, and undereating with a decreased pleasure from food, 
would be to simply ask people what foods they like and how 
important the palatability of food is to them. However, it has 
become common knowledge for psychology researchers that 
self-reports can sometimes be quite unreliable. An answer on 
a questionnaire is infl uenced by the wording of the question, 
the context, the order, and – perhaps most importantly – social-
ly desirable response tendencies (Schwarz, 1999; Schwarz and 
Oyserman, 2001). Moreover, answers on a self-report measure 
rely on participants’ introspection. Socially desirable response 
tendencies can surely be expected to play a role in research 
into food evaluations. For example, because in our society the 
beauty ideal is to be very slim, and obese people are stigmati-
zed (Puhl and Brownell, 2003; Teachman and Brownell, 2001), 
it might be increasingly diffi cult to admit a liking or much 
consumption of high-fat palatable foods with increasing body 
weight (Heitmann et al., 2000).
To avoid the drawbacks of direct measures like question-
naires various indirect measures (Fazio and Olson, 2003) have 
been used to study food associations in abnormal eaters (e. g. 
obese people, anorexia nervosa patients). An indirect measure 
is indirect in the sense that the researcher does not directly ask 
the participant how he evaluates a certain object (e. g. a cer-
tain food), but instead bases it on another behavior (e. g. task 
performance in a computerized response latency paradigm). 
Moreover, these studies about food associations aim at assess-
ing relatively spontaneous responses. In the paradigms that 
were used, the process of responding may be characterized as 
relatively automatic. Depending on the specifi c paradigm, the 
assessed processes can be automatic in the sense that they are 
rather effortless, not under voluntary control, not dependent 
on the participant’s explicit intention to evaluate the food, and 
in the sense that the participant may be unaware of what the 
researcher is assessing. These functional properties are likely to 
reduce the effects of socially desirable response tendencies.
Mainly two paradigms have been used in the study of auto-
matic food associations: the Implicit Association Test (Green-
wald et al., 1998), and the affective priming paradigm (Fazio et 
al., 1986). Both paradigms are computerized tasks, in which par-
ticipants have to respond as fast as possible to a series of (word) 
stimuli by pressing a button. Dependent measures are the aver-
age response latency and percentage of errors. The methodo-
logies of the two paradigms will be briefl y described here.
2.1 Implicit Association Test
Greenwald et al. (1998) developed the Implicit Association 
Test (IAT) as an indirect measure of attitudes. In the IAT, word 
stimuli are presented one at a time in the centre of a compu-
ter screen. Participants’ task is to categorize each stimulus as 
quickly as possible according to a target-concept dimension 
(e.g., high-fat vs. low-fat foods; example stimuli: chocolate, 
strawberries) or an attribute dimension (positive vs. negative; 
example stimuli: holidays, disaster), while avoiding too many 
mistakes. Participants respond by means of a button press (e.g., 
press left button for high-fat foods and general positive words 
and right button for low-fat foods and general negative words). 
Foods have to be evaluated on the basis of the fat-content, whe-
reas general positive and negative stimuli have to be evaluated 
based on their affective value. The IAT consists of fi ve steps. The 
two crucial steps are the third and the fi fth. In the third step, the 
initial combination block, high-fat and low-fat food words and 
positive and negative stimuli are presented randomly, while 
alternating stimuli from the target-concept-categories and sti-
muli from the attribute-categories (e.g., left = high-fat/positive; 
right = low-fat/negative). So, one target-concept-category and 
one attribute-category share a response key, while the other 
target-concept-category and other attribute-category share 
the other response key. The fi fth step is the reversed combina-
tion block, and works the same as the third step, but now the 
key-assignment for the target-concept dimension is reversed 
(e.g., left = low-fat/positive, right = high-fat/negative). The IAT 
effect is calculated as the difference in average response laten-
cy and percentage of errors between steps 3 and 5. The logic 
behind the IAT is that it is easier to respond to two categories of 
stimuli with one button when these categories are associated 
than when they are not associated (high-fat/negative + low-fat/
positive in step 5 vs. high-fat/positive + low-fat/negative in step 
3). So, in this example, if people are faster in step 5 than in step 
3, they prefer low-fat foods over high-fat foods, when assessed 
by the IAT.
2.2 Affective priming paradigm
In the affective priming paradigm (Fazio et al., 1986; Klauer and 
Musch, 2003), two stimuli are presented in quick succession, a 
prime word followed by a target word. No response is required 
to the prime, which is simply displayed and replaced by the tar-
get. Participants have to respond to the target by evaluating it 
as being positive or negative. The dependent variable is the po-
sitive/negative key-press latency in response to the target.
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The focus of the priming paradigm is on the extent to which 
the presentation of the prime infl uences the response to the 
target. Typically, affectively congruent prime-target pairs (e.g., 
“love” – “happy”) lead to shorter response latencies to the target 
word than do affectively incongruent prime-target pairs (e.g., 
“love” –“awful”) (Fazio et al., 1986; Hermans et al., 2001). The 
critical idea is that the pattern of response latencies as a func-
tion of affect match between prime and target indicates how 
people evaluate the prime on a fairly automatic level. Applied 
to the palatability of food, if people respond faster on congru-
ent trials (‘palatable – positive’ and ‘unpalatable – negative’) 
than on incongruent trials (‘palatable – negative’ and ‘unpalat-
able – positive’), it can be inferred that they like palatable foods 
more than unpalatable foods.
3. Can indirect measures be used to assess food 
 preferences?
Maison et al. (2001) used the IAT to measure consumer attitudes 
towards juices and sodas. On the IAT and on direct measures 
(questionnaires) participants preferred juices over of sodas. 
Moreover, the attitude assessed by the IAT correlated with self-
reported behavior, behavioral intention, self-reported liking, 
and subjective beliefs. Maison et al. (2001) concluded that the 
IAT did quite well, in that it correlated with behavior in normal 
participants. The drawback, however, is that this behavior was 
assessed by a self-report.
Karpinski and Hilton (2001) assessed actual choice behavior, 
and used the IAT to measure consumer attitudes toward candy 
bars and apples. Participants in this experiment completed an 
IAT with apple vs. candy bar as the target-concept dimension, 
some direct preference measures (questionnaires), and at the 
end of the experiment chose between an apple and a candy bar 
(behavioral measure). The IAT results revealed a preference for 
apples over candy bars. However, the IAT did not correlate with 
the direct preference measures or the behavioral choice test. 
So, the IAT could not predict food choice behavior. The direct 
measures on the other hand did correlate with the behavio-
ral choice test. Note that this does not mean that the IAT can-
not predict behavior in other domains (Poehlman et al., 2005). 
Karpinsky and Hilton (2001) propose that the IAT does not really 
measure personal preferences but culture based associations. 
The level of exposure to certain associations in your culture will 
determine the IAT effect. In Western culture the idea is wide-
spread that apples are good for your, apples are hardly ever as-
sociated with negative. Candy bars on the other hand are pal-
atable, but have the drawback that they are fattening and bad 
for your health. This pattern of cultural associations may very 
well explain Karpinsky and Hilton’s IAT results. Of course this is 
problematic if one is interested in personal attitudes.
Besides replicating the results of Karpinsky and Hilton 
(2001), Olson and Fazio (2004) introduced a personalized ver-
sion of the IAT. The most important adjustment to the IAT pro-
cedure is that they changed the attribute labels from ‘positive’ 
and ‘negative’ to ‘I like’ and ‘I dislike’. Results of this personal-
ized IAT suggest that people like candy bars as much as apples. 
The personalized IAT results correlated signifi cantly with all 
direct preference measures and with behavior. Olson and Fazio 
(2004) take this as evidence that their personalized version of 
the IAT is less contaminated by extrapersonal associations.
Perugini (2005) extended Karpinsky and Hilton’s study 
(2001) by including an additional – self reported – behavioral 
measure and by examining the general categories of snacks 
vs. fruits instead of candy bars vs. apples. In line with Karpinsky 
and Hilton (2001) and with Olson and Fazio (2004) Perugini’s 
IAT results (2005) are indicative of a preference for fruits over 
snacks. However, Perugini did fi nd a correlation between the 
IAT and the behavioral choice task. The self-reported behavio-
ral measure correlated with the direct questionnaire measure 
of preferences. The IAT did not correlate with the direct ques-
tionnaire measure. So Perugini’s correlational results do not 
correspond with the results of Karpinsky and Hilton (2001) and 
of Olson and Fazio (2004). Perugini ascribes this to methodo-
logical differences.
Taken together, the IATs that were used likely assessed food 
preferences based on health concerns: juice was preferred over 
soda, apples over candy bars, and fruits over snacks. In two stud-
ies the IAT correlated with a (self-reported) behavioral measure, 
whereas it did not in two other studies. This pattern of results 
may be explained by the possibility that the IAT measures cul-
tural associations instead of personal evaluations (Karpinsky 
and Hilton, 2001; Olson and Fazio, 2004). The issue of whether 
the IAT is contaminated by cultural associations is still a mat-
ter of much debate, and may depend on the exact theme (e. g. 
black-white, juice-soda, insects-fl owers, etc.) of the IAT (Han 
et al., 2006; Olson and Fazio, 2004). To avoid this problem and 
other drawbacks of the IAT (De Houwer, 2002), some research-
ers tried to assess food preference in another paradigm, the af-
fective priming paradigm.
Spruyt et al. (2003) extended the study of Karpinsky and 
Hilton (2001) and directly compared the ability of the IAT and 
two variants of the affective priming paradigm to predict food 
choice behavior (apple vs. candy). Again, the IAT could not pre-
dict food choice behavior, whereas one of the variants of the 
affective priming paradigm could. This suggests that the affec-
tive priming paradigm may be less infl uenced by cultural asso-
ciations and might be better at assessing personal evaluations 
(Olson and Fazio, 2004). Additionally, the affective priming par-
adigm can overcome another of the drawbacks of the IAT. That 
is, the IAT mainly assesses an attitude toward the category (e. g. 
fruits vs. snacks) and not so much toward the individual exem-
plars (e. g. chocolate, strawberry; De Houwer, 2001; Mitchell et 
al., 2003). The name of the category (label) may elicit different 
attitudes than the separate exemplars of the category. High-fat 
foods are generally seen as negative, whereas chocolate can be 
seen as positive (palatable) when it is not categorized as a high-
fat food. So, the labels of the categories in the IAT strongly infl u-
ence the results. The affective priming paradigm does not suf-
fer from this problem, because participants are not required to 
categorize the stimuli on a pre-defi ned dimension.
With exactly this idea in mind – that the affective priming 
paradigm might be better suited to assess food preferences 
– Lamote et al. (2004) explored the value of the affective prim-
ing paradigm as an indirect measure of food attitudes. Their 
results indicate that the affective priming paradigm is success-
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ful at assessing food preferences for both food items with an 
extreme affective meaning and food items with a moderate af-
fective meaning. In other words, the paradigm works for both 
strongly liked and disliked foods, and for moderately liked and 
disliked foods. Though – as Lamote et al. (2004) mention as well 
– this is only a fi rst study exploring the usefulness of the affec-
tive priming paradigm for studying food preferences, it seems 
to be well-suited.
Recently Hermans et al. (2005) took these observations 
one step further, and tested whether the affective priming 
paradigm would also be sensitive to previously neutral foods 
that acquired their affective meaning through a conditioning 
procedure. In the acquisition phase, pictures of yoghurts were 
paired with a positive odor, a negative odor, or a neutral odor. 
In the affective priming task these yoghurts functioned as the 
primes. Targets were general positive and negative words. Re-
sults showed that participants were faster on the congruent tri-
als (positive yoghurt – positive words/negative yoghurt – nega-
tive words) than on the incongruent trials (positive yoghurt 
– negative words/negative yoghurt – positive words). It can thus 
be inferred that the affective priming paradigm can pick up the 
recently acquired valence of the yoghurts. This study contri butes 
to the evidence that the affective priming paradigm seems 
well-suited to assess food preference, and suggests that the af-
fective priming paradigm is sensitive to personal attitudes.
In sum, the studies described above suggest that both in-
direct measures – the IAT and the affective priming paradigm 
– are of value for the assessment of food preferences. How ever, 
the IAT procedure has certain drawbacks, and only one of the 
priming studies (Spruyt et al., 2003) included a behavioral 
measure of food preference. More research needs to be con-
ducted before a more defi nite conclusion can be reached con-
cerning the predictive validity of these indirect measures.
4. Can indirect measures assess differences in food 
 preferences and associations among obese people, 
 restrained eaters, and anorexia nervosa patients?
Based on research that suggests that palatability is more im-
portant for the food consumption of obese people than for 
the food consumption of lean controls (Nisbett, 1968; Pliner et 
al., 1990; Spiegel et al., 1989), and on studies that suggest that 
obese people may specifi cally like high-fat palatable foods 
(e. g. Drewnowski et al., 1992; Gerding and Weinstein, 1992; 
Rissanen et al., 2002), Roefs and Jansen (2002) hypothesized 
that obese people would show an increased liking of high-fat 
palatable foods when assessed in the IAT, compared to lean 
controls. They used an IAT with high-fat vs. low-fat foods as the 
target-concept categories. Results suggest exactly the opposi-
te, in that all participants preferred low-fat foods over high-fat 
foods on a relatively automatic level, and this effect was most 
pronounced for the obese people. Though surprising at fi rst, 
the fi nding fi ts well with fi ndings from Maison et al. (2001) in 
which an IAT with low calorie foods vs. high calorie foods as the 
target-concept dimension was used. Maison et al. (2001) found 
on average a preference for low calorie foods over high calorie 
foods. Moreover, this preference was positively related with 
dieting activity: the more dieting activity, the stronger the pre-
ference for low calorie over high calorie foods was. In the study 
of Roefs and Jansen (2002) dieting activity was also correlated 
with the preference for low-fat over high-fat foods.
Similar to the IAT studies that were discussed in the previ-
ous section (Karpinski and Hilton, 2001; Maison et al., 2001; 
Perugini, 2005), again it seems that the IAT results were based 
on health concerns: a preference for low-fat over high-fat foods 
and a preference for low calorie foods over high calorie foods. 
These fi ndings can be explained by the fact that the IAT effect is 
largely driven by the category labels (De Houwer, 2001; Mitchell 
et al., 2003). It may not be too surprising that (especially obese) 
people have negative associations with the high fat content of 
foods, though they may obviously like the taste of, for example, 
chocolate. So categorizing foods as high-fat and low-fat might 
have biased the relatively automatic evaluation of food, be-
cause participants were constantly evaluating the fat content, 
which made fat content salient. This can explain the found 
preference for low-fat foods over high-fat foods. Moreover, as 
argued before (Karpinsky and Hilton, 2001; Olson and Fazio, 
2004), these category labels may elicit cultural associations. In 
our culture, low-fat foods are generally more consistently por-
trayed as good in comparison to high-fat foods.
To overcome the disadvantages of category labels and cul-
tural associations in the IAT, Craeynest et al. (2005) used a modi-
fi ed version of the IAT, the Extrinsic Affective Simon Task (EAST) 
(De Houwer, 2003), and hypothesized a specifi c liking for un-
healthy foods in obese children. It is beyond the scope of the 
present article to explain this paradigm in detail, but it is im-
portant to know that the advantage of this paradigm is that no 
category labels need to be used. Contrary to their hypothesis, 
Craeynest et al. (2005) did not fi nd a preference for unhealthy 
(mainly high-fat) foods over healthy (low-fat) foods specifi cally 
for obese children. Instead, obese children showed a positive 
association with both types of foods, whereas normal weight 
children showed a neutral response towards both types of food. 
Craeynest et al. (2005) suggest that this may mean that obese 
children simply like eating, not specifi cally unhealthy foods. 
In contrast with Roefs and Jansen (2002) obese children’s as-
sociations with unhealthy foods were positive. This difference 
might be explained by the fact that no categorization (high-fat 
vs. low-fat) was required in the EAST whereas it was in the IAT. 
Because no categorization was required, participants were not 
constantly reminded of the fat content of the foods. So associa-
tions with foods were assessed in a less biased way.
With the same goal in mind – avoiding label-based ca-
tegorization – Roefs et al. (2005a) used the affective priming 
paradigm and the EAST to assess food likes and dislikes in re-
strained and unrestrained eaters. A large proportion of dieters 
can be classifi ed as restrained eaters. Heatherton et al. (1988, 
p. 19) defi ne restrained eaters, as selected by the Restraint Scale 
(Herman and Polivy, 1980), as dieters who “exhibit periods of 
restraint punctuated by episodes of disinhibited overeating.” 
In other words, restrained eaters are people who want to lose 
weight, but regularly fail and indulge in exactly those high-fat 
palatable foods that they normally consider “forbidden” (Her-
man and Polivy, 1980 and 2004). Restrained eating is hypoth-
esized to be associated with (high-fat) palatable foods being 
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extra desirable (Gendall and Joyce, 2001; Stice, 2002). So, Roefs 
et al. (2005a) hypothesized that restrained eaters would show 
a stronger liking of high-fat palatable foods than unrestrained 
eaters would. Results showed that both paradigms – the EAST 
and the affective priming paradigm – were successful in un-
covering food likes and dislikes. Both paradigms showed that 
participants preferred palatable foods over unpalatable foods. 
However, contrary to the hypothesis, food likes were not infl u-
enced by participant’s restraint status. No group differences 
could be detected.
In a related study, Roefs et al. (2005b) compared a group of 
obese participants to a group of lean participants, again testing 
the hypothesis that obese people would show more sensitivity to 
the palatability of (high-fat) palatable foods, using the affective 
priming paradigm. Results suggest that the priming effect was 
based on health concerns, in that participants showed a prefe-
rence for low-fat palatable foods over high-fat palatable foods, 
independent of weight status. So again no increased liking for 
high-fat palatable foods in obese participants could be detec-
ted. These fi ndings actually fi t well with the results of Werrij 
et al. (2005). Using a semantic priming paradigm (Neely, 1991), 
Werrij et al. (2005) found that the presentation of palatable food 
words facilitated the accessibility of restraint related concepts, 
independent of weight status (obese vs. lean). For example, the 
word ‘chocolate’ was associated with ‘diet’. The results of Roefs 
et al. (2005b) were a bit surprising because the affective prim-
ing paradigm can be considered neutral, in that participants 
were not required to sort the prime stimuli into predefi ned ca-
tegories (cf. IAT: high-fat vs. low-fat). In the study of Roefs et al. 
(2005a) the priming effect was based on palatability, and the 
affective priming paradigm was successful at uncovering food 
likes and dislikes. Possibly, the context in which the experiment 
(Roefs et al., 2005b) took place, namely a hospital, an environ-
ment in which health is obviously salient, played a role. As Blair 
(2002) reviews, very subtle context manipulations can infl uence 
the outcome of indirect measures. In the IAT, health concerns 
were made salient by the category labels (high-fat vs. low-fat), 
whereas in this experiment (Roefs et al., 2005b) health might 
have been made salient by the hospital environment.
Roefs et al. (2006) specifi cally addressed the possibility that 
the current environment or situation infl uences the automatic 
associations as assessed by the affective priming paradigm. In 
the Western world, palatable high-fat foods are abundant, and 
on almost every street corner one is reminded of some kind of 
nice food. It is likely that the environment exerts its infl uence 
on relatively automatic evaluations by shaping the way food is 
conceptualized (Mitchell et al., 2003). Chocolate for example 
can either be conceptualized as a very palatable food, or as an 
unhealthy fattening food. The environment may trigger how 
you conceptualize the food on that moment, by making cer-
tain associations more available than others (Smith et al., 1996). 
The goal of Experiment 1 of Roefs et al. (2006) was to investi-
gate how a manipulation of attention focus would infl uence 
relatively automatic associations with food. In this experiment, 
the focus of attention was manipulated by having participants 
read a script and having then answer some questions. Half of 
the participants were asked to imagine that they were a restau-
rant owner about to prepare a fancy dinner. The other half of 
the participants were given information about healthy eating. 
After reading the scripts and answering the questions, partici-
pants performed the same affective priming task as in the study 
of Roefs et al. (2005b). The manipulations proved to be effective 
in infl uencing the affective associations, in that the priming ef-
fect for people in the restaurant condition was based on palat-
ability, whereas it was based on health concerns for people in 
the healthy food condition. Weight-status (obese vs. lean con-
trol) did not infl uence the priming results.
The studies described in this section so far were largely un-
successful in showing that obese people or restrained eaters 
would be characterized by a stronger liking of high-fat palata-
ble foods. What about the opposite, a relatively decreased sensi-
tivity to the palatability of foods? To study this possibility, Roefs 
et al. (2005b) compared a group of anorexia nervosa patients 
to a control group of lean unrestrained eaters in the affective 
priming paradigm. Based on related but different theoretical 
perspectives, both Pinel et al. (2000) and Jansen (1998 and 2001) 
propose that food may have lost its incentive value for anorexia 
nervosa patients. Support for these ideas was found in both 
self-report studies and psychophysiological studies with either 
anorexia nervosa patients or fasting participants (e. g. Lappa-
lainen et al., 1990; Legoff et al., 1988). Moreover, a different line 
of research suggests that anorexia nervosa patients may be 
more anhedonic than normal controls (Davis and Woodside, 
2002). In other words, they might have a defi cit in experienc-
ing pleasure. Plausibly, this suggests that they do not value the 
palatability of food as much as normal controls.
Based on these theories and previous research, Roefs et al. 
(2005b) tested the hypothesis that anorexia nervosa patients 
would show a reduced sensitivity to the palatability of food at 
a relatively automatic level. The results of this experiment con-
fi rmed the hypothesis, in that the lean control group showed 
a palatability priming effect, whereas this effect was absent in 
the anorexia nervosa group. These results showed that ano-
rexia nervosa patients did not automatically categorize foods 
as either palatable or unpalatable, and suggest that the palat-
ability of food is no longer important for anorexia nervosa pa-
tients, which in turn might make food restriction easier. Note, 
however, that the anorexia group responded relatively slowly 
in comparison to the lean control group, which might have left 
too much time for controlled processing for an affective prim-
ing effect to occur (see Hermans et al., 2002). Exactly why the 
anorexia patients responded so slowly is unclear. This might 
refl ect the fact that food is a source of worries for them and 
therefore captures their attention relatively long (the emotion-
al Stroop effect) (Williams et al., 1996), or they might simply be 
cognitively slower (Green et al., 1996).
5. Conclusions and future research
No stable differences in relatively automatic food evaluations 
between overeaters (obese people and restrained eaters) and 
normal controls were found in the expected direction specifi -
cally for high-fat palatable foods. Only Craeynest et al. (2005) 
found a difference between obese and lean children in the 
expected direction. However, this effect was not specifi c for 
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the unhealthy (mainly high-fat) foods. Of course, the theory 
might be wrong, but it could also be that the employed indirect 
measures are not sensitive enough to pick up the alleged group 
differences.
On the other hand, the results of Roefs et al. (2005b) sug-
gests that anorexia nervosa patients are less sensitive to the 
palatability of food than lean unrestrained eaters. So, this time 
the affective priming paradigm did pick up a group difference 
in food associations. A possible explanation is that anorexia 
nervosa is a real clinical disorder (APA, 1994), and is character-
ized by cognitive biases (Dobson and Dozois, 2004). Measures 
like affective priming might be more sensitive to cognitive bi-
ases than to differential liking of food.
The experiment with anorexia nervosa patients took place 
in a relatively neutral environment (university) and used a rel-
atively “bias-free” paradigm, as was the case in the studies by 
Roefs et al. (2005a) in which restrained and unrestrained ea -
ters were compared. All participants in the studies of Roefs et al. 
(2005a) showed a preference for palatable foods over unpala-
table, which was not modifi ed by restraint-status or fat content. 
So, in a relatively neutral environment and paradigm, anorexia 
nervosa patients were the only group not showing a relative 
preference for palatable foods at an early stage of cognitive 
processing. Note however that the anorexia nervosa patients 
responded relatively slowly in comparison to the lean controls.
Environment actually seems to play a very important role in 
relatively automatic food evaluations. The IAT studies (Maison 
et al., 2001; Roefs and Jansen, 2002) unintentionally focused at-
tention on health by having participants categorize foods as 
either high-fat (high-caloric) or low-fat (low-caloric). The study 
with obese participants (Roefs et al., 2005b) took place in a hos-
pital, which may also have emphasized health aspects. Roefs et 
al. (2006) showed that an intentional manipulation of the sali-
ence of fat content and palatability of food was successful in in-
fl uencing the affective priming effect. If the manipulation fo-
cused on palatability aspects, a relatively automatic evaluation 
of the foods was based on palatability. If the manipulation fo-
cused on health aspects, a relatively automatic evaluation was 
based on the healthiness of the foods. This fi nding is important 
because our environment is characterized by an abundance of 
high-fat palatable foods (Hill and Peters, 1998) in increasingly 
large portions (Nielsen and Popkin, 2003). Everywhere around 
us we are reminded of palatable high-fat foods, whereas health 
related cues obviously exist but may be less abundant. This may 
lead to a categorization of food into palatable and unpalatable, 
and thereby to relatively automatic evaluations based on pal-
atability. If so, people may not be reminded of the health con-
sequences of food often enough. Whether this leads to higher 
consumption of (high-fat) palatable foods remains an issue for 
future research. Interestingly, Mann and Ward (2004) found 
that high-restrained eaters ate more in a situation in which the 
food itself was made salient than when their diet was made sali-
ent, when under high cognitive load.
Concluding, the affective priming paradigm was successful 
at distinguishing between a clinical group (anorexia nervosa 
patients) and healthy lean controls. However for now, the use 
of indirect measures in explaining differences between obese 
and lean people, and restrained and unrestrained eaters, does 
not seem a very viable approach. The fi eld of indirect measures 
is a very active fi eld at the moment. So methods may be im-
proved in the future. But from the research conducted so far, it 
seems that to explain differences in weight between overeaters 
and normal controls, one should look elsewhere.
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